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Trane^or tati on_  T_ef t_ tfi_ Pp tat oe8_ uader  Hea t e r 

^'^^ Is r-}^f^^} YiciL     ^rand  Fo r k _       ^- , 
to_Fo J. n t_& _^ n _  Texa_B  -  ^£ J i  1  _1 2 ■ 

Potatoes  shipped  daring  the  winter  iro'j,  ncrtnern  points  to  deetinEtione 
in  the  Sout  r  often  involve  ratner.  cornplicated  prcblerris  in  protective  Bervicee. 
Different  t>".ee  of  protective  service  aiay  be  required  during  sucn  a  single 
movement,   tr-nt  in  neetin^,  ventilation  or  a  corr.bi nation  of  both.  Snippers 
are  eepeciall/  concerned  witn.  freezing  ar>d  ot:ier  trpnelt  damage  to  seed  po- 
tatoes tr.at  are  moved  Iron  tr.e  Red  River  Valley  to  points  in  Texas  and  otLer 
soutnern  states  during  tne  winter  months,  and  tne  problem  of  preventing 
freezing  daiaape  to  snipmentf  of  table  stock  is  always  present  durir^  cold 
weatner.     Because  of  this.   It  was  considerftd  desirable  to  conduct  tnis  test 
and  study  tr.e  performance  of  newly  available  equipm*»nt  p.nd  also  tne  efficiency 
of  tne  protective  services  used.     Although  it  was  very  late  in  tne  heater 
season  when  tnis  test  was  plarjied,   cold  weatner  still  prevailed  in  the  shippirx^ 
»rea  and  this  provided  an  opportunity  to  compare  tne  operation  of  a  new  mecnani 
cal  system  with  different  types  of  combination  heater  and  ventilation  sei^lces, 
and  of  types  of  heaters.     Tnis  test,  tnerefore,  was  essentially  a  continuation 
of  one  Just  previously  completed  with  the  Thermo-Kin^  mechanical  ref ri<2:erat ion 
and  heating  unite  and  the  Lamina tor-Mi tchell  underslun^  charcoal  heater  used 
with  shipments  of  apples.   1/    Due  to  delay  in  ^ettin^  the  special  cars  back 
from  the  last  test,   the  date  of  loading  was  a  week  later  than  originally 
planned  and  by  tnen  tne  weather  had  warmed  up  considerably  and  was  less  suit- 
able for  tne  purpose  of  tne  test.     Comcercial  shipments  were  not  bein^  made 
so  that  it  became  necessary  to  use  shipments  of  Goverrxir.ent  purcnased  potatoes 
if  the  test  was  to  be  nin.     Tnrou^n  the  cooperation  of  the  Comjnodity  Credit 
Corporation,  U  carloads  were  tnus  made  available.     They  were  for  delivery  to 
Austin,  Waco  and  Paris,  Texas.     Additional  C.   C.   C.   shipments  would  nave  * 
been  available  in  a  few  days  but  due  to  the  rapid  advent  of  wsric  weatner  it 
was  decided  not  to  wait  for  them- 

Tne  objects  of  the  test  as  finally  coinposed  were:   (1)  to  compare  the 
reeulte  obtained  from  tne  controlled  conditions  provided  by  tne  Tnermo-King 
units  witn  a  combination  OPS  (Carriers'  Protective  Service)  -  controlled 
ventilation  service,  a  CPS-KVC  (Keep  vents  closed  service)  to  Kansas  City 
and  standard  vent  "beyond,  and  regular  CPS:  and  {2)  to  deteroiine  the  effects 
of  using  individual  floor  pads  on  bruising  of  potatoes  in  bottom  layer  ba^s. 

Summary  of  Results 

Tne  mecn-\nical  units  maintained  temperatures  fairly  satisfactorily, 
although  there  was  a  greater  temperature  variation  tnrough  the  load  tnan  was 
obtained  in  an  earlier  test  with  apple  shipments  from  Wenatcnee,  Wasr.  to 
Chicago.     Tnree  possible  reasons  for  this  are:   (1)  reduced  air  velocity  of 
the  auxiliary  fan;   (2)  uneven  distribution  of  tne  air  from  tne  duct;  or  (3) 
to  snifting  of  the  load.     Keeping  vents  closed  from  origin  to  destination 
resulted  in  much  lower  and  more  uniform  commodity  temperatures  tnan  when  the 
vents  were  opened  under  CPS  rules.     In  fan  cars  wnen  ventilation  service  was 
used,  operation  of  the  fans  was  of  little  advantage.     >/hile  the  severe  sniftin<r- 
of  the  load  in  Car  A  and  slignt  snifting  in  Car  B  res'xLted  in  mucn  more  severe 
bruising  tnan  usually  encountered,   tnere  was  evidence  tr^at  the  individual  pads 
reduced  the  amount  of  floor  bruising.     The  side  wall  strips  in  Car  A  caused 
bruising  damage  in  sacks  in  contact  witn  them. 


1/    H.   T.  <5:  S.   Office  Report  Ho.  208 


I 


-2- 


Equlpment  Tested 

The  care  and  heatere  tested  together  with  type  of  service  used  are 
listed  below  followed  "by  a  statement  regarding  the  heaters  and  their 
installation. 

Code  No.         Car  No.         Type  Car  Heater  Service 

A  WJEX  6756U       Standard       Thermo-King  Mechanical      ^P^'C^a}  - 

conunodity  temp. 

Luminator-Mitchell  char-  Qpg  .  controlled 
B  PGSX  UO.OOO      Ian  coal  with  thermostatic  ventilation 

control 


BfiJX  7U69S  Fan 


CPS-KVC  Kansas  City, 
Preco  Thermo.  Alcohol       Std.  ventilation 


"beyond 

FGEX  56215       Standard       Simplex  Thermo.  Charcoal  CPS 


All  of  the  cars  contained  3"  of  insulation  in  the  walls  and  ends  and  3-1/2" 
in  the  floor  and  ceiling  except  Car  A  which  had  U-U-l/2''  respectively. 
Cars  A  and  D  were  wood  sheathed,  car  B  aluminum  and  car  C  steel  sheathed. 
A  and  D  had  U-l/2''  floor  racks  while  B  and  C  had  7-1/2"  racks.     Car  B  con- 
tained Thermal -Blister  thermometers  and  Car  C  was  equipped  with  Liquid- 
ometers.     (BREX  7^693  was  used  only  as  a  standard  end  bunker  fan  car  although 
it  is  also  equipped  with  an  underelung  heater  which  %ra6  not  used*) 

The  Thermo-King  mechanical  refrigerating  and  heating  units  have  been 
described  in  the  report  of  the  previous  heater  test.  2/    A  few  minor  changes 
had  been  made.     These  were:  (l)  the  original  motor  driving  the  auxiliary 
fan  was  replaced  with  another  motor  having  only  2/3  the  speed.     This  was 
because  the  original  motor  was  f6und  to  have  drawn  too  high  a  current  and 
was  being  re-wound;  (2)  the  two  large  fuel  tanks  that  had  been  shown  in 
the  previous  test  to  be  inadequately  vented  were  replaced  by  one  tank  of 
97  gallon  capacity  equipped  with  gage  and  vent  pipe;  (3)  the  air  duct 
along  the  car  ceiling  was  replaced  with  one  having  no  openings  on  the 
underside  (the  bottom  openings  on  the  original  duct  were  covered  during 
the  previous  test).    As  in  the  previous  test,  the  Thermo-King  units  were 
at  the  rear  of  the  car  as  placed  in  the  train. 

The  Luminator-Mitchell  underslung  heater  with  heat  exchanger  was 
fully  described  in  the  previous  report.  2/    No  change  was  made  for  this 
test.     The  Preco  thermostatically  controlled  alcohol  heater  and  the 
Simplex  Thermo -charcoal  heater  were  also  described  fully  in  previous 
reports, 


2/    H.  T.  &  S.  Office  Report  No.  208 
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Ooaaodity  aad  Air  TeBg)erature8 

T«n  commodity  and  two  air  temperatures  were  obtained  ty  aeane  of 
distant  reading  electric  reel stance  thermoaeters.    The  positions  at  which 
these  were  placed  in  the  load  in  the  previous  test  were  used  with  slight 
modifications  as  follows: 


Position 


Designation 


Bottom  bunker  east  side*  head  and  rear 
Top  bunker  center  line*  head  and  rear 
Bottom  quarter*  center  line*  head 
Top  quarter,  center  line*  head  and  rear 
Top  doorway,  center  line 
Bottom  doorway  east  side,  head  and  rear 
Top  liquidometcr  bulb  position  (air) 
Bottom  liquidometer  bulb  position  (air) 


BBES-H.  BB£S>£ 
TBCL-H,  TBCL-fi 
B(iCL~H 

K^CL-H.  T(^CL-E 
TDOL 

BD£S-fi,  BD£S~fi 


Commodity  temperatures  were  obtained  by  resistance  thermometers  In- 
serted into  a  potato  In  the  center  of  the  bag  about  S  inches  from  the  top. 
In  Car  B,  equipped  with  the  underslung  heater,  two  positions  were  used  at 
the  bottom  doorway  east  side,  one  orer  the  inlet  end  of  the  pipe  coil 
(rear)  and  one  over  the  outlet  end  (head)  in  order  to  determine  the  effects 
of  the  drop  In  tei^erature  from  one  end  of  the  coll  to  the  other.  In 
order  to  make  eooiparisons  between  the  average  commodity  temperatures  in 
all  the  cars  these  positions  were  also  used  in  the  cars  not  so  equipped. 
The  thermometers  for  simulating  Liquidometer  or  blister  air  temperatures 
were  placed  adjacent  to  the  liquidometer  or  blister  positions.    Here  again* 
this  position  was  used  in  all  care.     Top  air  position  was  1  inch  below  the 
celling,  oenterline  of  the  car  at  the  doorway  except  in  the  Theirmo^Klng 
oar  in  which  it  was  placed  about  1  inch  below  the  air  duct  at  the  same 
position.    The  bottom  position  was  under  the  floor  racjc  near  the  center^ 
line  at  the  doorway.     7or  this  test,  instead  of  two  bottom  blisters  at 
the  door  posts,  only  one  was  used  at  the  center  line  doorway  position 
because  of  previous  unsatisfactory  results  with  the  original  placement. 
Glass  fruit-thermometers  were  placed  adjacent  to  the  thermostats  of  the 
Preco  heaters  in  the  bunkers  of  Car  C  to  obtain  bunker  air  temperatures. 
Commodity  and  air  temperatures  were  read  at  terminals  and  other  stops 
en  route. 


A  Ryan  recording  thermometer  was  placed  near  the  end  of  the  duct  in 
the  Thermo-Klng  car  to  record  delivery  air  temperatures  and  another  placed 
in  the  path  of  the  return  air  at  the  bottom  of  the  bulkhead. in  the  unit 
end  of  the  car«    This  latter  thermograph  failed  to  function,  so  no  record 
was  obtained,    A  JSyan  was  also  placed  under  the  floorracks  adjacent  to  tne 
bottom  Liquidometer  position  in  Car  B,  and  one  was  placed  over  each  Preco 
heater  to  record  full  burning  operation. 


Loadlng  and  Routing 

Th«  cars  were  loaded  at  Manvel,  N.  C.  on  March  3I  under  fairly  mild 
conditions.     Coioplete  loading  data  on  all  care  is  shown  in  talil*  1,     Car  ' 
C  was  loaded  from  tnicka  on  an  open  platform  while  the  others  were  loaded 
directly  from  storage  houses.    Because  of  the  mild  weather  pre-heatin^  of 
the  cars  v?s  not  necessary.    All  cars  were  loaded  in  the  same  \f»y  with 
U50  bags,  as  shown  in  figure  1.     This  type  of  load  is  most  commonly  used 
in  this  area*  and  differs  somewhat  from  the  standard  "pyramid  through 
load."    The  5  bag  width  for  the  bottom  layer  is  used  In  winter  shipments 
to  provide  an  air  space  along  the  wall  at  the  floor  to  minimize  the 
danger  from  freezing. 

The  potatoes  were  all  of  U.        THo.  1  grade.     They  wore  still 
practically  dormant  but  showed  sl^ns  of  beginning  tc  sprout. 

In  order  to  determine  the  value  of  floor  pads  in  preventing  bruising 
in  bags  placed  on  the  floor,  the  bottom  layer  of  sacks  in  tlie  rear  half 
of  euch  cer  was  placed  on  individual  "Jiffy"  pads.     These  pads  were  filled 
with  shredded  paper  and  were  approximately  l/2**  thick.    A  number  of  sacks 
fro'a  each  end  of  ft  car  were  inspected  upon  unloading. 

The  ?her«iO-Klng  units  were  started  immediately  after  loading.  The 
thermostat  was  set  at  U50  7.     Since  It  was  desired  to  obtain  as  much 
heater  perforonnce  data  as  possible  under  the  mild  conditions  expected, 
this  temperature  vsis  selected  rather  than  a  lower  one^     Ifee  underslung 
heater  was  lit  after  loadlr^  even  thoijigh  hont  wfts  not  required  in  the 
car.     This  waa  don«  to  further  test  the  operation  of  the  heat  exchanger. 
The  care  were  assembled  in  Grand  Jorks  the  next  morning  at  which  time 
the  portable  heaterp  were  installed  in  the  other  cars.     The  Preco  heaters 
were  lit  and  the  thermostat^  set  at  U2-1/2*.     Th<-»  test  train  departed  at 
10*^0  A.M.     The  cars  were  routed  as  shown  in  table  1.    All  cwrs  were  kept- 
together  to  Denl33n»  Texas,  where  Car  D  was  detached  for  delivery  to 
Paris  and  Car  B  was  transferred  to  the  Southern.    Pacific  for  delivery  to 
Abercromble,     Therefore,  it  was  unavailable  for  reading  for  two  days 
(figure  3).     The  trip  log  is  shown  in  table  ?.     Total  elapsed  time  for 
the  trip  was  137  hours  15  minutes,  of  which  53  hours  U7  minutets  (39*  i-/^) 
was  running  and  33  hours  28  minutes  (6C.9;^)  was  standing.     This  was 
due  to  terminal  delays  which  are  greater  in  a  north-couth  movement  of 
this  t^'pe  than  is  normally  experienced  in  west-east  transcontinental 
traffic. 

Discussion  of  Results 

Outside  temperatures  at  loading  ranged  from  l6«  J,  to  Uo*  with 

fairly  cool  weather  for  the  first  two  days  en  route.    After  that  it 
becaiTie  steadily  warmer  until  a  msLxiimim  of  SU®  was  reached  on  April  6 
(see  fig,  2). 
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Between  the  time  of  loading;  at  Marvel  and  the  niake  up  of  the  test  train, 
Care  A  and  B  r«»cf»ived  a  terrific  impact,  apperentl^--  during  svitching.  This 
was  fir«t  discovered  when  Car  A  wa»  entered  at  Far^o  to  check  on  the  thermo- 
ptat  bulbs.     The  entire  rear  of  tne  car  waa  clear  for  U  or  5  feet,  the  load 
having  been  shifted  to  the  other  end  by  the  impact.     While  the  load  in  Jar  B 
was  in  good  order  the  rear  fan  wee  found  to  be  inoperative  because  of  bind- 
ing, and  a  leak  had  developed  in  the  hefting  coil  in  the  car  with  the  result 
that  moct  of  the  liquid  was  subsequently  lost.     Upon  inspection  at  unloedini; 
it  w&s  found  that  the  floor  racks  had  moved  about  2  inches  thereby  tearing 
the  fan  housing  loose  and  throwing  it  out  of  line.     To  prevent  short  circuit- 
ing the  air,  the  cleared  floor  space  in  Car  A  was  covered  with  one  layer  of 
bags  at  Willmar,  and  the  bags  containing  the  thermometer  bulbs  wnich  had 
been  moved  out  of  place  were  replaced  as  nearly  as  possiblso 

In  Car  A  ( Thermo-King)  top  comnodity  temperatures  rose  rapidly  during 
the  night  following  loading  (fig,  2).     The  reason  for  this  rise  above  the 
theritostat  setting  is  not  known,  but  air  temperatures  declined  after  leaving  k 
Orand  Forks  as  shown  in  table  3*    Average  top  commodity  temperatures  re- 
mained at  approximately  U^^F.  until  Pacific  Junction  when  the  thermostats 
were  lowered  3  *  to  bring  the  temperatures  down  to  the  desired  As  there 

was  little  drop  in  commodity  temperature  by  the  next  morning  at  Kansas  City 
a  furtcer  lowering  of  2*>  was  made.     For  the  balance  of  the  trip  the  car 
averaged  between  43*  and  There  was  considerable  variation  in  temper* 

aturc  in  the  various  parts  of  the  load.     Tii^re  are  3  possible  explanations 
for  this: 

(1)  Short  circuiting  of  the  air  as  a  result  of  the  shifting  of  the 
load  despite  having  covered  the  enipty  space  Vith  one  layer  of 
bags  at  Willmar. 

(2)  Uneven  distribution  of  the  air  from  the  duct.     A  differential  of 
from  4  to  gey.  between  the  TBCL-H  and  TQ,CL-.H  positions  (table  3) 
indicates  that  a  greater  part  of  the  air  from  the  end  of  the 
duct  moved  along  the  ceiling  to  the  end  and  then  down  on  the  top 
bunker  position*    Appropriate  deflection  of  the  air  might 
possibly  have  provided  a  more  adequate  distribution. 

(3)  Reduced  air  velocity  owing  to  the  use  of  the  lower  speed  motor 
driving  the  auxiliary  fan. 

Fo  mechanical  troubles  were  encountered  with  eitner  of  the  units  other  than 
the  iwiexplained  action  of  the  therciostats  after  loading.     These  thermostats 
were  the  8€uae  tem:porary  ones  used  in  the  apple  test  and  had  not  been  cali- 
brated sine**  installation  in  the  car.     Fuel  consumption  was  not  obtained 
because  of  failure  of  the  fuel  gage  and  the  lack  of  facilities  for  measuring 
the  quantity  of  gasoline  required  to  refill  the  tAnk  at  destination.  How- 
ever, it  is  estimated  that  apprcximately  37  gallons  of  fuel  were  consumed 
with  a  total  of  75  incurs  operation  for  both  units.     This  gives  an  average 
fuel  consumption  of  »5  gallons  per  hour  per  unit,  which  is  about  the  same 
as  on  the  apple  test.     A  complete  log  of  operation  en  route  is  found  in 
table  7. 
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Car  B  (Lufflinator-Mitchell  underslun^  heater)  was  moved  under  CPS 
rules  with  controlled  ventilation.    Heat  vae  to  te  applied  if  necesearv 
in  heater  territory  and  vents  to  remain  clceed  throughout  the  transit 
period.     Because  of  the  mild  conditions  and  commodity  loading  temperatures* 
no  attempt  was  made  to  put  heat  into  the  car.    However,  in  order  to  further 
test  the  operation  of  the  heat  exchanger  or  dissipator,  the  thermostatic 
control  valve  was  moved  to  the  closed  position  and  the  heater  lit  immediately 
after  loading  was  completed.     The  heater  was  operated  as  far  as  St.  Cloud 
or  about  30  hours.     The  heat  exchanger  functioned  satisfactorily  during 
that  time  (table  S).     It  was  planned  to  operate  the  fans  to  destination, 
but  because  of  damage  to  the  rear  fan  housing  from  the  heavy  impact  at 
Grand  Forks  it  was  shut  off  at  Jargo.     The  head  fton  was  shut  off  at 
St.  Cloud  and  the  car  was  operated  from  there  on  as  a  standard  non-fan 
car.    Commodity  temperatures  rose  slowly  during  the  first  day.    The  average 
top  and  bottom  temperatures  were  about  the  same  while  the  fans  were  on 
(fig.  3)*     Thereafter,  the  spread  between  the  two  rose  gradually  until 
there  was  a  6.  3*  difference  at  unloading.    As  shown  by  the  curves  in  the 
figure,  by  keeping  the  vents  closed  the  total  average  temperature  rise 
urns  only  12.3*  even  though  outside  temperatures  rose  63*  en  route.  Be-- 
cause  the  car  was  routed  via  Southern  Pacific  from  Denison,  Texas,  to 
Austin  (Abercrombie)  it  was  not  possible  to  follow  it  and  take  readings 
for  6I-I/2  hours  or  until  it  was  spotted  for  unloading.    Complete  te^er- 
ature  data  are  found  in  table  U. 

In  order  to  determine  the  effects  of  heater  service  using  automatic 
thermostatically  controlled  alcohol  heaters  in  official  heater  territory 
with  vents  kept  closed,  combined  with  ventilation  after  leasring  such 
territory,  the  Preco  heaters  in  Car  C  were  lighted  at  Grand  Forks.  As 
with  Car  A,  a  ^5®  commodity  temperature  was  desired  and  the  thermostats 
set  one  position  below  this,  or  U2-I/2®.     This  setting  was  used  to  reduce 
danger  of  overheating  during  the  numerous  periods  when  the  car  would  be 
standing  and  the  fans  inactive  en  route  to  Kansas  City.    As  the  potato 
teaiperatures  at  loading  averaged  UO®,  bunker  air  teaiperatures  were  below 
the  U2-I/2®  setting  and  both  heaters  were  on  full  burning  for  some  time 
during  the  first  day  (fig.  k].     This  caused  an  initial  rise  in  comjnodity 
temperatures  to  about  U7**  after  whic^i  they  remained  fairly  constant  until 
warm  weather  was  encountered  on  April  5  after  the  vents  had  been  opened. 
A  log  of  the  heater  operation  is  found  in  table  9»    ^i^e  heaters  were  on 
full  burning  an  estimated  lg-l/2  hours  with  a  total  fuel  consuaiption  of 
3o 72  gallons.     The  vents  were  opened  at  Kansas  City  and  remained  open  to 
destination.    After  warm  weather  was  encountered,  commodity  temperatures 
rose  rapidly  with  a  considerable  spread  between  the  maximum  and  minimum 
in  spite  of  the  fan  operation.    At  unloading  average  top  commodity  temper- 
atures were  65*  in  Car  C  as  compared  with  5S**  in  Car  B.     This  shows  the 
Value  of  keeping  vents  closed  to  maintain  more  desirable  temperatures  in 
a  Bovement  of  this  type.     There  appeared  to  be  no  advantage  in  operating 
the  fans  with  the  vents  open  as  the  tenqperature  spread  in  this  car  at 
unloading  was  as  great  as  in  the  non-fan  Car  D.     Table  5  contains  the 
complete  temperature  data. 
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Car  D  was  moyed  ondar  regular  CPS  rales  for  heatiog  and  ▼entllation. 
Therefor*,  tiie  Simplex  Thermo -charcoal  heaters  were  not  lit  and  vents  were 
opened  firet  at  Willmar  when  outside  air  temperatures  rose  above  Uo®.  They 
were  closed  at  the  next  inepection  point  (Sioux  Cit/)  when  the  air  temper- 
ature was  down  to  28®.     They  were  reopened  at  Pacific  Junction  and  remained 
open  to  destination  at  Paris.  Texas  (fig.  5)»     CoBmodity  ten5>erature8  re- 
mained fairly  constant  from  loading  until  the  vente  were  first  opened  when 
the  cool  air  on  the  night  of  April  2  dropped  the  bottoia  temperatures  about 
Uo.     There  was  little  change  thereafter  until  the  warm  weather  on  the  5th 
when  all  temperatures  rose  steadily  until  unloading.     Top  and  bottom  tea^per- 
aturec  tended  to  equalize  under  vent,  when  running,  but  spread  apart  when 
standing  as  at  Paris  (table  6).    As  in  Car  C  greater  advantage  of  the  initial 
cool  temperatures  could  be  taken  by  keeping  vents  closed  after  warm  weather 
is  encountered  as  was  done  with  Gar  B.     This  is  especially  linportant  for 
BKjvements  from  north  to  south  at  this  season  of  the  year. 

The  Liquidometer  and  Thermal-Blister  readings  together  with  comparable 
resistance  thermometer  readings  are  found  in  table  10.    Previous  tests  had 
shown  that  the  Liquidometer  readings  were  in  close  agreement  with  the 
comparable  resistance  theraiometer  readings  but  that  the  blister  readings, 
especially  the  bottom,  were  not.    Therefore,  prior  to  this  test  the  two 
bottom  blisters  were  replaced  with  one  adjacent  to  the  doorway  centerline 
position  under  the  flDor  racks.     This  resulted  in  a  uaicb.  closer  agreement, 
averaging  about  2-1/2®  lower  than  the  comparable  resistance  theraoneter. 
However,  the  average  of  the  top  blister  readin^^s  was  about  U«  lower  than 
tbs  coaiparable  resistance  thermometer.    The  average  of  the  Liquidometer 
readl!3g8  was  in  close  agreement  with  the  resistance  thermometers  during 
the  vfenatchee  test  (averaging  1®  lower,  top  and  bottom)  but  showed  a  greater 
divergence  daring  this  test,   (averaging  3*  low«r  for  the  top  and  1.7® 
lower  for  the  bottom).    At  the  same  equipment  was  used  for  both  tests  the 
reason  for  change  is  not  understood^ 

The  influence  of  pads  on  severity  of  braising  is  given  in  table  11, 
In  judging  severity  of  braising,  potatoes  which  were  classed  as  having 
severe  bruising  were  those  which  were  damaged  to  such  an  extent  that  they 
would  have  little  or  no  market  value>    Potatoes  classed  as  having  moderate 
bruising  were  those  which  were  considered  to  have  some  value  but  would  have 
to  be  sold  at  a  discount*    Because  of  the  excessive  shifting  of  the  load 
in  Car  A,  a  considerable  amount  of  bruising  in  bottom  bags  was  found  at 
unloading.    Host  of  the  shifting  occurred  in  the  end  containing  the  floor 
pads  resulting  in  many  of  the  bags  being  moved  clear  off  the  pads.    As  a 
result  there  was  a  very  high  percentage  of  severe  bruising.     While  the 
unpadded  bags  showed  less  shifting  than  the  padded  ones,  there  was  a 
slightly  higher  percentage  of  severe  bruising,  showing  that  even  under 
these  extreme  conditions  the  pads  were  of  some  vadue*     In  Car  S,  which  had 
a  muc^  smaller  amount  of  shifting  from  the  iapact,  the  floor  bniialng  was 
also  found  to  be  quite  high  although  less  than  one  half  that  of  Car  A*  One 
bag  inspected  was  found  to  be  half  off  its  pad  which  would  account  for  its 
rather  high  percentage  of  severe  bruising.    Again  there  was  a  slight  advantage 
in  using  the  pads  as  shown  in  the  table.     In  Car  C,  which  appeared  to  have 
normal  handling,  there  was  3  times  the  amount  of  severe  braising  when  the 
bags  were  placed  directly  on  the  'floor  racks »  showing  a  definite  advantage 
of  using  the  pads.     Side  wall  chafing  was  found  to  be  severe  in  many  in- 


stances  in  Gar  A  whers  "ba^s  were  against  the  wall  rack:  strips.  Se^sre 
bruising  against  the  sidevalls  was  also  noted  in  one  ir.stance  (tatle  11) 
in  Car  B.    Although  no  detailed  inspection  was  made  on  Car  D.  chafing  was 
not  noted  in  bottom  layer  bags  where  the  pads  were  used  bat  It  was  noted 
in  10  bags  directly  on  the  floor.    Therefore  pads,  although  shown  to  be 
of  some  value,  were  not  completely  effectire  in  reducing  floor  bruising, 
especially  when  there  was  shifting  of  the  load  or  other  evidence  of 
rough  handling  as  in  Cars  A  and  B,     In  such  cases  many  bags  slid  partly 
or  completely  off  the  pads.     Bven  when  there  was  no  evidence  of  rough 
handling  of  the  c^r  as  in  Car  C,  the  bags  flattened  out  in  transit  and 
occupied  more  area  than  the  pads  so  that  many  potatoes  were  in  contact 
with  the  floor  rack:s«     Similar  results  in  the  reduction  but  not  complete 
elimination  of  floor  bruising  by  pads  has  been  noticed  on  new  crop 
California  potatoes  by  Barger,  Shear,  and  Morris  On  the  other  band, 

Saith  and  Shear  ^  found  pads  very  effective  with  Idaho  Russet  potatoes 
and  Ryall  and  Shear  6/  found  them  very  effective  with  Berraada  onions. 
The  possibility  of  bags  of  potatoes  shifting  off  individual  pads  in  transit 
has  been  pointed  out  by  Smith  and  Shear.    The  saae  inanuf acturere  that 
made  the  individual  pads  used  in  this  test  make  larger  pads  of  similar 
material  in  which  S  pads  cover  the  entire  floor  of  a  car  (56  individual 
bag  pads  are  required  per  car).    These  larger  pads  would  be  preferable 
to  the  individual  pads  for  protection  froa  floor  bruising  but  they 
probably  would  iarpair  air  circulation. 

The  type  of  load  used  in  this  test  seemed  to  have  U  rather  serious 
drawbacks:  (l)  Starting  the  bottom  bags  about  6  inches  from  the  bottom 
of  the  bunker  so  as  to  have  the  first  stack  lean  slightly  toward  the 
bunker  allows  a  total  of  about  12  inches  slack  space  for  endwise  shift. 
(See  figure  1,)    Saith  iad  Shear  observed  this  same  fault;  (2)  Having 
the  doorway  6  layers  high  with  the  rest  of  the  load  7  high  does  not  provide 
as  good  doorway  bracing  as  a  7  layer  doorway  would;  (3)  Having  some  of 
the  bags  against  the  sidewalls  permits  bruising  (see  table  11 »  Car  £); 
(U)  In  many  instances  it  was  observed  that  bags  from  the  second  layer 
had  worked  themselves  down  into  the  air  space  which  had  been  left  along 
the  sidewalls  as  a  protection  against  freezing.    These  bags  would  be 
quite  subject  to  freesing  damage  in  cold,  weather.    These  faults  could  be 
corrected  by  following  the  recommendations  for  loading  in  Bulletin  No, 
of  the  AAR  Freight  Container  Bureau. 


kj    Barger.  W.  B. .  Shear.  K.  V. ,  and  Morris,  U  L.     15ie  Prevention  of 

Kechanical  Injury  During  Transit  on  New-Crop  Potatoes.    Calif.  Agr. 

Srpt.  Sta,  Unnujttbered  Bpt,  7  pp,  illus,  I9U5. 

5/    Sttlth,  Edwin  and  Shear,  X.  Potato  Shipping  Studies  in  l^h^-k'} 

Kastem  Idaho  Districts,  USJtA  H.  T.  &  S.  Office  Report  No.  121.  I9U3. 

6/    Ryall*  A.  Lloyd  and  Shear,  7.    Heavy  Loading  and  the  Use  of 
Sxcelsior  Pads  in  the  Shipment  of  Bermuda  Onions,    USD^  H.  T.  &  S.  Office 
Report  No.  I39,  19^0+. 


Thlp  test  was  ii.ade  poBfill^  by  the  comparice,  a^f'ncleb,  and  ir»dlvidual8 
liatrd  >r*lcw  whoee  cooperaticn  and  aer i atar-c*  is  gratefully  ackxcwledg^-d. 

The  cotirerclal  loads  of  pot&tocB  w<»re  e^ipplicd  by  the  Coincicdily  Credit 
Corporation,  and  were  obtained  frort  Clarence  Hclverfcon,  Clifford  Zr.udeon, 
and  Stsdetad  and  Cox.  i»ianvel,  North  Dakota; 

Aseistance  in  aairing  Iccal  arrangeciente  in  securing  the  test  (sare  of 
potatoes  was  furnished  by  Mr.  Case,  ixecutive  Secretary  of  the  Red 

River  Valley  Potsto  Orowere  AsBociation,  Grand  Fcrkis,  N.  D,  and  the  Grand 
JcrkBt  N,  L\  Office  of  the  Production  and  Marketing  Adci cist rat  ion. 

The  arrangement E  for  handling  the  te6t  carf  were  aaade  by  Keith 
£rricBon,  A^ent,  Western  Jrult  Eipreee*  Grand  Forks* 

The  business  c^rt  for  the  accocunodat ion  of  the  test  party  were  furnished 
by  the  jreat  I'crthem  Railway  and  the  Kiescuri  Pacific  Lines.     These  roads, 
the  C.  B..  &  V   and  the  Kansa?,  Chlahcnia  and  Gulf  and  the  Texas  and  Pacific 
Railroads  provided  the  necees&ry  extra  baEdlir.^  of  the  business  cart  and 
the  H  test  carF' 

Assistance  in  arrar^in^^  for  unloading  at  Austin  was  given  by  A.  P.,  Fox, 
Peetpnger' Ager.t ,  and  H.  J,  Holzman,  Freight  A^ent,  Missouri  Pacific  Lines* 

The  Thermo-Kin^  Car  and  standard  r.on-fan  car  were  furnished  by  the 
WfBtern  fruit  Eixpreee  Company,  and  the  underf^lung  heater  car  and  fan  car 
by  the  Burlington  Refrigerator  Sixprees  Cocpany. 

The  Thenao-^Kinft  unite  were  installed  and  serviced  by  the  S, 
TheriiiO  Control  Coa^L-any,  Xinneapolls. 

The  aec^bers  of  the  test  party*  who  also  supervised  the  loading  and 
unloading  of  the  test  care,  were: 

A.  A,  H&mer,  Western  Fralt  Exprees  Co.,  Alexandria*  V"a. 

V,  A,  Nuttyj  Association  of  American  Railroads,  Chicago,  111, 

V,  W.   Snyder,  U.   iT.   TherniO  Control  Co.,  Minxieapoli g ,  Minn. 

J.  k.   Lutz.  BPiSAi:,  USDA,  ilast  Grand  Forke.  Minn. 

W„   H.   Redit.  BPISA£,  USx;A,  Selteville,  Md, 

The  following  acoocjpacled  the  tcft  between  the  pointE  indicated 
and  assisted  in  the  ccncuct  of  the  test; 

L.  H-  Brown,  Acicrican  Refrigerator  Transit  Co.,  St.  Louis,  Mo.- 

Kansas  City    -  Austin 
F..   L,   Yeater,  Ass't.   to  General  Supt,  Transportation,  MOP  Lines- 

Kaneat*  City    -  Austin 
-t.   Carpenter,  Vice  President  and  General  M^r.  ,  K.  C.  ^  G,  RR.  ^ 
i4ijekoge€i  Okla.    -  Uerison,  Texas 
J.   M.   Siicp,  Traveling  Car  Service  A^ent,  MOP  Linee,  Houston 

Ft    Worth    ■  Aaetin 
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TABLS  KO.  2 
U«  S,  g.  A.  TEST  jfO.  ^3-2 
THIP  LOG 


Station 


April  1 


1- 


2-3 
3 


U-5 
5 


6-7 
7 


Time 
Arrived 


Time 
Departed 


Elapsed  Tiioe 
Running  Standing 


Grand  Forks,  N.  D. 

10 

.UO  AM 

Hillstoro 

11:U5A 

121 

15P 

1-05 

30 

yargo 

lil5P 

U 

15 

1-00 

3-00 

BarnesTille*  Minn<> 

5< 

=  30 

1-00 

15 

jiTiranfiTllle 

7:15 

7. 

!30 

15 

St.  Uioud 

10  JOG 

7. 

lUOA 

2-30 

9-40 

raynesvllle 

8:55A 

9< 

!15 

1-15 

20 

wiilmar 

10:15 

6. 

lOP 

1-00 

7-55 

Marshal 

S:10P 

8. 

!15 

2-00 

05 

TV      »    1  A 

Buthton 

9J20 

9 

!30 

1-05 

10 

Ihlen 

10:20 

11 

!30P 

50 

1-10 

Garret son,  S.  D. 

11:55 

12. 

.lOA 

25 

15 

oioiuc  Clt7,  la. 

3«05A 

8. 

2-55 

5-HO 

xerr/,  Seo. 

c 
J 

'  on 

10 

•55 

15 

1-55 

Waltnill 

11 

12:01P 

55 

11 

Jireffiont 

1 

5  25P 

2 

'30 

l-<:4 

1-05 

Asniand 

3 

=  35 

iC5 

1-05 

30 

Faciiic  Jet,  la. 

p. 

5  25 

9 

:10 

1-20 

3-H5 

Payne 

9 

•  55 

10 

:05 

10 

5t.  Joseph,  Mo. 

12; 

lOA 

1j 

U5A 

2-05 

1-35 

•«ev  crxy 

2. 

c . 

.55 

1-00 

10 

3 

!25 

8 

;UoP 

30 

17-15 

Sheffield 

Z 

!50P 

3 

.55 

in 

Ti^fl.fi'staf f .  Kan. 

10 

5  25 

10 

!30 

Osavat omie 

11 

:20 

1; 

U5A 

2-25 

Roper 

OOA 

l4 

:15  . 

2-15 

15 

Coffeyrille 

6 

!00 

6, 

35 

Okay,  Okla. 

8. 

9 

:05 

2-10 

20 

i^skogee 

10. 

105 

11. 

.^5 

1-00 

1-Uo 

Henryetta 

l! 

30P 

1. 

50P 

1-1^5 

20 

Allen 

3i 

U5 

U; 

00 

1-55 

15 

T'jipelo 

)+! 

50 

10 

50 

20 

Coleman 

6! 

30 

50 

30 

Denlson,  Tex. 

7 

:50 

9- 

50 

1-20 

2-00 

Sh  eraan 

10. 

.25 

10. 

30 

35 

05 

Vhites^oro 

11. 

:15 

11' 

25 

^5 

10 

Ft.  Worth 

1 

:2-0A 

9; 

;50A 

1-55 

8-30 

Penelope 

12 

!05P 

12; 

25P 

2^15 

20 

Waco 

1, 

too 

1, 

15 

•  35 

15 

Mart 

1 

lUo 

c  > 

35 

25 

55 

Coy  mack 

3: 

20 

3: 

50 

^5 

30 

Valley  Jet. 

35 

6: 

'Uo 

^5 

2-05 

Milano 

7- 

20 

8: 

00 

Uo 

Rockdale 

8: 

25 

8; 

35 

25 

10 

MP  217 

8; 

55 

9: 

12 

20 

17 

Taylor 

9j 

55 

2j 

1*3 

iu5o 

83-25 

Austin 

3: 

55A 
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1-10 
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Table  So.  7 
U,  S.  D,  A.  Heater  Tett  No> 


Heater  Inspection  Data 


Teet  Code  No>  A 

Car  yo,  vrm  ^75^^ 


Thermo Btat  Setting 
Unit  fans 


Heater  Thermo-Klog 
Placement  2  units  A  end 


Date 

3/31 

k/x 


U/2 


V3 

U/U 
>t/6 


Location 


Manrel,  N,  D, 


Crrand  Forks 


yargo 


Sto  Cloud 
Vlllmar 


Pacific  Jet 


Kansas  City 


Taylor,  Tex 


Austin 


Time 

li30P 

9iOOA 

2500P 


10: OOP 
2  J  OOP 


5:30P 


8J00A 


10: OOP 


1:00P 


Total  operation 
Kstlmatsd  total 


Remarks 

Units  started  after  loading:.  Therisostats 
set  at  U5»,     Refueled  3. '00  P.. Mo 

High  commodity  temperatures  noted.  Top 
air  56«5*.    Bottom  air  U5cO  (Liquidometer 
positions) 

Inspected  lading  which  was  fo'ind  to  have 
shifted  k  to  5  ft»  from  A  end  of  car.  Car 
apparently  receiveil  very  heary  impact  while 
switching  in  Grand  Forks  prior  to  nake-np 
of  train.     Bulkhead  and  fl:5or  racks  at  A 
end  coarpl^tely  cl€>ar>     Opening  in  bulkhead 
over  theriaostat  bulb  coveredc     One  battery 
for  B  unit  broken  by  ic^act. 

Kew  battery  installed  for  B  unit. 

Cleared  space  on  floor  racks  covered  one 
bag  deep  to  prevent  short  circaitiag  of 
air.    Thermostat  bulbs  uncovered  at  request 
of  factory  engineer. 

Because  of  continued  high  commodity  tester- 
atures  both  thermostat s  dropped  3®  to  U2®* 
A-  unit  cut  off. 

Both  thermostats  dropped  2®  to  i40«>.  B  unit 
only  operating^ 

B  unit  found  with  main  switch  off.  Reason 
unknown:    Both  units  restarted. 

Both  units  shut  off  when  unloading  start edc 

A  -  2U  hours         B  -  51  hours 
fuel  oons-omption  ~  37  gallons. 
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Tat>le  No.  II 
U«  S«        Ao  Test  No.  Uq.? 
Influence  of  Pads  on  yioor  Bruising 


Car 

Position  (stack 
froc!  bunker) 

yioor  Braising 

With  Pads 

Without  Pads 

Serere 

Modsrate 

,^1.  

Severe 

>Soderate 

^ ,   

5  -  centerline 
5  -  Sast  side 
5  «  West  side 

-  Centerline 

-  Sast  side 


i 


Mean 


B.  yOBC  ^40,000     ?  -(Hth  la/er  next  sidevall) 


2  - 

3  * 


Mean 


160  2 
13o2  ii 
gc3 


127? 


3»7 

SoO  2/ 

5a 


"5^ 


Oe6 
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2o5 


1.^ 

0  2/ 
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Oc5 


l3o5 

160  2 
lo»7 

133 


9=6 


1.3 

"^0  3 


Co  y 


IcO 


Oo5 
oTT 


1/ 


C,  BRSX 


5  - 

1»5 

2.5 

3o3 

3o3 

5  - 

Ock 

la 

2o5 

5  - 

3^7 

1.1 

k  ~ 

0 

0 

2c  2 

2,2 

OoS 

0 

3  - 

2ol 

1.7 

2  - 

1.2 

006 

2,^ 

1.7 

2  - 

1,2 

1  - 

1.5 

2"k 

0 

1  - 

Mean      >           Oo  8 

0,8 

1.7 

i).  yGBX  56215       No  detailed  inspect lon=    However,  chafing  was  noted  on  10  bags 

without  pads  and  none  with  those  on  pads, 

1/    Slid  cofflpletelj  off  pads. 
2j    Slid  about  1/2  off  pads. 

1/    Side  vail  damage  only  -  bags  not  on  floor  -  not  indided  in  mean. 
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